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Abstract: The effect of stylolite caused by the pressure dissolution process on the reservoir petro-
physical properties is still controversial. This study aims to reveal the effect of stylolite on the
porosity and permeability of packstone and wackestone in the Mishrif Formation from the Ah
oilfield in the Middle East. Based on the observation of thin sections and cores, X-ray diffraction
analysis and porosity and permeability measurement, the lithofacies, diagenesis and patterns of
stylolites have been investigated. There are six lithofacies in the Mi4 member, including bivalve green
algae packstone, green algae packstone, pelletoid green algae packstone, echinoderm packstone,
rudist packstone, planktonic foraminifera wackestone and bioclastic wackestone. The mechanical
compaction and pressure dissolution could be observed in these lithofacies, with the development of
dissolution seams and stylolites. The density of stylolite has a relationship with the lithofacies and
early cementation. The boundary between the echinoderm packstone and the green algae packstone
mostly developed as stylolites. There are four types of stylolite on the cores. Type A is the wave-like
stylolite developed at the boundary between the echinoderm packstones and green algae packstones.
Type B is the zigzag stylolite with high amplitude in the green algae packstones. Type C is the
stylolites with low amplitude in the bioclastic wackestones. Type D is the high-angle stylolite, which
is oblique to the bedding plane. The permeability of reservoir rocks could be improved by dissolution
along the type B stylolite, while the type A and type C stylolite have little effect on permeability. The
permeability of green algae packstone and echinoderm packstone will decrease with the development
of stylolites. The porosity and permeability of bivalve green algae packstone will decrease after
stylolitization, resulting from the relatively high density of stylolite. The physical properties of
bioclastic wackestone could be improved by the bioturbation and formation of stylolite. According
to the analysis of production performance in the same lithofacies, the occurrence of stylolites could
result in the development of oil baffles. This study could be extended to evaluate the effect of stylolite
in carbonate reservoir rocks.

Keywords: stylolite; pressure dissolution; anticline; permeability; Mishrif Formation

1. Introduction

Stylolites are widely found in carbonate rocks and siliciclastic rocks. In 1751, Mylius
compared the stylolites with silicified wood and named them “schwielen” for the first
time [1]. Stylolites are mainly composed of host rock, a stylolite surface and a stylolite
membrane. In general, stylolites could be baffles for fluid flow due to the existence of
insoluble residues, without pore space and permeability [2–6]. A mathematical kinetic
model has been established. It predicts that stylolite can form at roughly constant spacings,
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and the bedding planes between beds with different texture are the focus of porosity
instability, which can lead to the formation of a stylolite [7].

The influence of stylolite on the fluid flow capacity and reservoir petro-physical
properties is ambiguous. In the process of burial diagenesis, a large number of dissolutions
will form along the stylolites [8,9]. The column of stylolite could be a channel for fluid
flow. However, most of the void spaces were filled by calcites or dolomites adjacent to
the stylolites. As the product of pressure dissolution, the calcite or dolomite precipitated
somewhere, postdating the calcium and magnesium ions, which were released into pore
waters in the deep buried environment [10,11]. In particular, euhedral dolomite crystals
are usually found along the stylolites [10]. It is suggested that the role of stylolite in
the carbonate reservoir is positive, and the development of stylolite can improve the
permeability [12]. As an important structural plane, stylolites constitute effective oil
and gas migration channels, together with the fractures [13]. Stylolites are finer than
fractures, with a higher degree of networking and three-dimensional connectivity than that
of fractures [14]. In some cases, crude oil or asphalt could be found in the fractures and
stylolites in the limestones [10,15,16]. Different types of stylolites could be identified on
cores, as a response to pressure dissolution.

There are a large number of stylolites developed in the oil-bearing limestones from the
Jurassic and Cretaceous in the Middle East, with equivocal effects on the permeability [8,13,17].
The effect of stylolites on the petro-physical properties of the reservoir is significant for oil
exploitation. The lithofacies, paragenesis and the distribution of stylolites were studied in the
Mishrif Formation, Ah Oilfield, in Central Iraq, using observations of thin sections, measurement
of the permeability and porosity and XRD detection. Based on the research of the distribution
and pattern of stylolites, the permeability on cores with different lithofacies near stylolites was
analyzed. As a result, the impacts of stylolites on the petro-physical properties were discussed.

2. Geological Setting

Iraq is located on the unstable continental shelf in the north of the Persian Gulf Basin,
on the northern margin of the ancient Gondwana continent [18]. The tectonic evolution of
the Persian Gulf Basin was mainly affected by the Alpine tectonic movement. There are
two large structural areas from west to east in Iraq, i.e., the stable shelf area in the west and
the unstable shelf area in the east. The latter is mainly characterized by thick sedimentary
rocks. The tectonic framework of the basement in Iraq is controlled by a series of NW-SE
or NE-SW trending faults [18]. According to the degree of structural deformation, the
unstable shelf area is further divided into various main zones and sub-zones. There are
three main structural zones in the eastern unstable shelf area, i.e., the Mesopotamia zone,
piedmont zone and fold deformation zone. The Mesopotamian belt can be subdivided into
the Zubair sub-belt, Euphrates sub-belt and Tigris sub-belt [19].

Ah Oilfield is located in the middle of the Euphrates sub-belt of the Mesopotamian
basin. The sediments in the Euphrates sub-belt are the thickest and most deeply buried,
with a relatively stable structure in the Mesopotamia basin. Ah Oilfield is a huge, broad,
long-axis anticline with three structural highs. The obduction of the Neo-Tethys Ocean
in the Late Cretaceous might have resulted in the formation of an initial anticline. As
a response to the Zagros Orogeny in the late Miocene and Pliocene, the anticline was
compressed by the NW-SE tectonic stress [20]. The timing for the oil charging in the study
area was the Late Cretaceous [20]. In the study, the southeastern structural high of the long-
axis anticline is the research target. The stratigraphic column of the Cretaceous in the study
area is shown in Figure 1A. The Cenomanian Mishrif Formation is overlaid by the Turonian
Khasib Formation and is underlaid by the Rumaila Formation (Figure 1A). The Mishrif
Formation in the oilfield is composed of limestones bearing various skeletal grains, with
thickness of more than 100 m. The Mishrif Formation could be divided into five members,
i.e., Mi1, Mi2, Mi3, Mi4 and Mi5. There are no drilling cores collected from the Mi1, Mi2,
Mi3 members. The Mi5 member is composed of packstone with intensive cementation.
The Mi4 member is an important oil-bearing zone in the oilfield, with relatively strong
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heterogeneity vertically (Figure 1B). Furthermore, the Mi4 member could be divided into
Mi4-1, Mi4-2, Mi4-3, Mi4-4 and Mi4-5 lithozones. Among the five zones, the Mi4-2 and
Mi4-3 lithozones represent high-quality reservoirs. Based on the core description, the
stylolites are pervasive in the Mi4 member (Figure 1B).

Figure 1. The stratigraphic column in the Ah Oilfield. (A) The stratigraphic column of Cretaceous;
(B) The stratigraphic column of the Mi4 member of the Mishrif Formation.

3. Methods

There are three cored wells for the Mi4 member in the eastern high of Ah oilfield. Three
core samples per meter of the Mi4 member have been collected. In total, 310 core samples
and thin sections from the Mishrif Formation in Ah Oilfield have been described and
identified. The sedimentary structure (including soft sediment deformation), lithological
texture, color and oil-bearing property were analyzed based on the core description. Based
on the casting thin section observation, the lithofacies and the pore types have been
identified. Thin sections were examined for mineralogy using Alizarin Red staining. The
composition of minerals was determined by using a Rigaku DMAX-3C X-ray diffractometer
(Rigaku Corporation, Tokyo, Japan) equipped with Cu Kα radiation (40 kV, 20 mA). The
porosity and permeability of the rock with stylolite have been tested on the cores, using the
saturated alcohol and gas method [21].

4. Results
4.1. Lithofacies

The lithology of the Mi4 member is skeletal-rich packstone or wackestone. The
skeletal grain and bioclast in these limestones include foraminifera, green algae, bivalve,
echinoderm, rudist, oyster, etc. The non-skeletal grains include pelletoid, intraclast and
a small amount of gravel-sized intraclast. The mineral composition of the Mi4 member
was detected by XRD. Calcite is the most common in the composition of minerals, with
minor dolomite (Table 1). There are very small amounts of terrigenous quartz in the
limestones, with less than 1%. The lithofacies could be divided into bivalve green algae
packstone, green algae packstone, pelletoid green algae packstone, echinoderm packstone,
rudist packstone, planktonic foraminifera wackestone and bioclastic wackestone (Figure 2),
etc. There are some cements in the internal cavities of the bioclast in the packstone or
wackestone, including sparry calcite and autogenetic dolomite. There are many white
patches observed on cores (Figure 3), which are packstones with very low porosity and
permeability caused by intensive cementation. Bioturbation could be observed on the cores
(Figure 3), which is characterized by the burrow filled by the echinoderm packstone. It
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is reported that the bioturbation in the Cretaceous Khasib Formation in the study area is
related to the activity of Callianassidae [22].

Table 1. The mineral composition of limestone from the Mi4 member.

Lithology Depth (m) Weight Percentage × 10−2

Clay Gypsum Quartz Calcite Dolomite

Limestone 2797.84–2797.87 0 0 0.33 99.67 0
Limestone 2804.16–2804.19 0 0 0.28 99.16 0.56
Limestone 2812.08–2812.11 0 0 0.34 99.66 0
Limestone 2817.96–2817.99 0 0 0.35 95.17 4.48
Limestone 2835.30–2835.33 0 0 0.27 95.29 4.45
Limestone 2846.86–2846.89 0 0 0.48 98.46 1.07
Limestone 2849.53–2849.56 0 0 0 100 0
Limestone 2856.84–2856.87 0 0 0 93.45 6.55

Figure 2. The lithofacies in the Mi4 member of the Mishrif Formation in Ah Oilfield. (A) Bivalve green
algae packstone; (B) green algae packstone; (C). pelletoid green algae packstone; (D) echinoderm
packstone; (E) bioclastic wackestone; (F) planktonic foraminifera wackestone.

Based on the observation of casting thin sections, the main void spaces of the lime-
stones from the Mi4 member are pores, and a few unfilled fractures. The types of pores are
mainly moldic pores (accounting for 11.31% in whole rock), non-fabric selective dissolved
pores (accounting for 6.3% in whole rock), intragranular pores (accounting for 4.81% in
whole rock), intrafossil pores (accounting for 3.29% in whole rock) and intercrystalline
dissolved pores among the crystals of calcite in the matrix (accounting for 2% in whole rock).
The distribution of pore types in the study area is related to lithofacies. A large number of
intragranular pores, moldic pores and intrafossil pores are developed in the bivalve green
algae packstone, green algae packstone and pelletoid green algae packstone. The intrafossil
pores and intercrystalline dissolved pores among the crystals of calcite in the matrix are
mainly developed in the bioclastic wackestone and planktonic foraminifera wackestone.
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Figure 3. The white patches and burrows on cores and thin sections from the Mi4 member. (A) The
white patches and burrows on cores; the white patches are shown in the red box and the burrows
are shown by the yellow arrow; (B) image of a thin section from the white patch; there is intensive
cementation by calcite; (C) image of a thin section from the boundary between a burrow and host
rock; the burrow is filled by echinoderm packstone, marked by a yellow arrow.

4.2. Diagenesis Related to the Pressure Dissolution

The mechanical compaction and pressure dissolution in the limestones from the Mi4
member could be observed under thin sections. Machel (2004) and Railsback (1993) have
reported that the pressure dissolution occurred at a burial depth beyond 1 km [23,24]. During
the diagenesis, the pressure dissolution was correlated with the fracturing, dolomitization
and dissolution. The paragenesis of diagenetic minerals is shown in Figure 4. In the early
diagenesis, the dolomitization occurred in the wackestones with the reflux of medium-salinity
brine in the inner ramp. With the sea level fall, the exposure of the sediments on shoals induced
the micritization, fabric dissolution, neomorphism, authigenic dolomites precipitation, calcite
cementation and overgrowth cementation of echinoderm in the mixed seawater–freshwater
phreatic zone and later freshwater phreatic zone. At the lowest sea level, there was some
weathering crack development and non-fabric dissolution at the freshwater vadose zone. Then,
the weakly consolidated sediments were buried to experience mechanical compaction. After a
depth of more than 1 km, intergranular pressure dissolution occurred, resulting in dissolution
seams in the wackestones and fitted fabric in the packstones. Stylolite started to form when the
rocks could no longer accommodate the increasing burial load [25]. Dolomitization could occur
in the process of stylolite. Meanwhile, there was slight non-fabric dissolution and meso-coarse
crystalline calcite cementation in the late diagenesis. As a response to the compressional
stress caused by the late tectonic movement, some tectonic fractures formed in the limestones
from the Mi4 member.
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Figure 4. The paragenesis of the limestones from the Mi4 member in the Ah Oilfield.

Most fracturing occurred before pressure dissolution, with evidence from petrography.
As shown in Figure 5A, the weathering cracks with irregular shape were cut by a stylolite,
predating the pressure dissolution. The dolomites occurred within the insoluble residue
of a dissolution seam (Figure 5D), resulting from the Mg2+ from the clay minerals with
pressure dissolution. The dissolution could be seen at the column of the stylolite, which is
shown in Figure 5E. The diagenetic fluid flowed along the column of the stylolite, leading
to the formation of void spaces, which occurred in the late diagenesis.

Figure 5. The diagenesis related to the pressure dissolution. (A) The irregular cracks in the limestone;
(B) the compaction of the fossil; (C) a weathering crack filled with calcite was cut by a stylolite;
(D) dolomites in the insoluble residue of dissolution seams; (E) a dissolution could be seen at
the column of the stylolite; (F) the dissolution along the segment of a deformed stylolite in the
bioclastic wackestones.

4.3. The Patterns of Stylolites

From the observation of thin sections and cores, there were different patterns of
stylolites (Figure 6A–D). The wave-like stylolite with low amplitude could be seen in
the mixed lithofacies with echinoderm packstone and green algae packstone (Figure 6A),
containing a few insoluble residues. The highly serrate stylolite with high amplitude could
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be observed in the green algae packstone, with a few black insoluble residues (Figure 6B).
The stylolite with thick insoluble residues could be observed in the bioclastic wackestones
(Figure 6C, D). Meanwhile, there were some oblique stylolites on the cores. Oblique
stylolites intersected the bedding plane at a high angle, e.g., high-angle stylolite (Figure 7).
In terms of the patterns of stylolites, four types of stylolites could be distinguished (Figure 7).
Type A was the wave-like stylolite developed at the boundary between the echinoderm
packstones and green algae packstones. Type B was the zigzag stylolite with high amplitude
in the green algae packstones. Type C included the stylolites with low amplitude in the
bioclastic wackestones. Type D was the high-angle stylolite, which was oblique to the
bedding plane.

Figure 6. The pressure dissolution features in the thin sections. (A) The stylolite developed at
the boundary of two lithofacies, type A stylolite; (B) the highly serrate stylolite in the green algae
packstone, type B stylolite; (C,D) the low-amplitude stylolite with thick insoluble residues in the
bioclastic wackestone, type C stylolite.

The numbers of stylolite have been counted under thin sections. The density of
stylolites per meter is shown in Figure 8. There is a large number of stylolites in the Mi4-4
and Mi4-5 lithozones. Type A and type C stylolite are most common under the thin sections
and cores.

4.4. Porosity and Permeability

The porosity and permeability of rocks in the study were 6.63–25.6% and 0.06 mD–48.3 mD,
respectively. The average porosity of rocks in the Mi4-1, Mi4-4 and Mi4-5 lithozones was lower
than 20% (Figure 9). There was relatively low permeability in the Mi4-5 lithozone (Figure 9).
The Mi4-2 and Mi4-3 lithozones had relatively high porosity and permeability.

4.5. Analysis of Well Test

In the analysis of the well test, there were multiple platforms in the differential
of the pressure curve from four horizontal wells, with the horizontal segment in the
Mi4-3 lithozone (well A7-5H, well A5-2H) (Figure 10). When the well trajectory tracked
horizontally through the formation (e.g., well A0-3 and well A9-2), the vertical radial flow
occurred in less than one hour in the double logarithmic curve (Figure 10), suggesting that
baffles may exist in the reservoir. This could be caused by the distribution of stylolites in
the Mi4-3 lithozone.
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Figure 7. The pattern of stylolite observed on the cores.

Figure 8. The density of stylolites in the Mi4 member under the thin sections.

Figure 9. The average porosity and permeability of the Mi4 member.
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Figure 10. The differential of pressure curves from four horizontal wells. (A) A7-5H; (B) A5-2H;
(C) A0-3H; (D) A9-2H.

5. Discussion
5.1. The Density of Stylolites Controlled by the Lithofacies and Early Cementation

The development of stylolites on the cores was influenced by the lithofacies and its
early cementation. Early cementation was the major limiting factor of compaction and then
pressure dissolution [25], as well as the content of rigid particles. In the study, packstones
with high content of rigid particles (e.g., skeletal grains) had the greater capacity to resist
compaction compared to wackestones. Mechanical compaction and pressure dissolution
were concentrated in the less cemented strata [23,26]. In the Mi4 member, there was obvious
selective cementation in the various packstones. The early cementation of packstones could
occur in the mixed seawater–freshwater phreatic zone and later freshwater phreatic zone,
as shown in Figure 4. Based on the statistics of the number of stylolites under thin sections,
there was a relatively high frequency of stylolite in the planktonic foraminifera wackestone
and bioclastic wackestone (Figure 11). The lack of skeletal grains and early cements in
these two lithofacies resulted in the development of stylolites. Boutaleb et al. (2022) also
suggest that the stylolite is prone to develop within the planktic foraminiferal wackestone
and wackestone–packstone facies [17]. In the study, the highest density of stylolite oc-
curred in Mi4-4 and Mi4-5 with the lithofacies of bioclastic wackestone and planktonic
foraminifera wackestones. Type C stylolite with thick insoluble residues developed in these
two lithofacies (Figure 6C,D).

There was the highest frequency of stylolite in the mixed facies of echinoderm pack-
stone and bivalve green algae packstone (Figure 11). The mixed facies were formed by
bioturbation. The bivalve green algae packstone, as the host rock, mixed with the echino-
derm packstone filled in the burrow. There was obvious porosity instability in the interface
between echinoderm packstone almost without pores and porous green algae packstone
(Figure 6A). The bedding planes between these lithofacies could have improved the forma-
tion of a stylolite c.f. [7]. Type A stylolites were developed at the boundary between these
two lithofacies, and they were common in the Mi4 member.
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Figure 11. The frequency of stylolite in the different lithofacies.

There was a low frequency of stylolites in the rudist packstone, green algae packstone
and pelletoid green algae packstone (Figure 11). Because of the high content of skeletal
grains and relatively greater number of early cements (almost 3~13% content of early
calcite), stylolites are rare in the above packstones. In these packstones, type B stylolite
could be observed.

In a previous study, it was suggested that the clay minerals could improve the pressure
dissolution where the stress is low [27,28]. The clay minerals will deposit together with the
formation of micrite, under a relatively low-energy environment. There are much larger
amounts of micrite in wackestones than in packstones, leading to the clay mineral content
being relatively high in wackestones. However, the clay mineral content in the whole rock
was found to be less than 1% by XRD measurement. Although the clay minerals have not
been detected by XRD, the clay, terrigenous quartz and organic matter within stylolites
could be observed under the thin sections. The clay minerals within the matrix-supported
wackestone might be another factor to induce the formation of stylolite.

As a result, the different density of stylolite in the Mi4 member was mainly controlled
by the lithofacies and the different degrees of early cementation.

5.2. The Stress Controls the Distribution of Stylolite

The pressure dissolution process is affected by many factors. The most important
factor is stress. The relevant models include the anti-crack concept [29] and the dislocation
model [30,31]. Therefore, stylolites can grow at the tip of fracture. The stylolite can be
used to calculate overburden or tectonic stresses [32,33]. The filtering effect of rock itself
can control the pressure solution occurring on the free surface of particles, leading to an
increase in stress and promoting further pressure solution [7]. Differences in the direction
of the stress will result in stylolites with different patterns. With the formation of an
anticline structure in the Ah Oilfield, the stress in the flank of the anticline will increase
and produce horizontal interlayer shearing fractures, which are parallel to the bedding
of rocks. These fractures provide the foundation for pressure dissolution. The dissolved
substances will migrate along the fractures with the increase in the overburden stress. As
a result, the number of stylolites in the Mi4 member of well AH-4H in the core of the
anticline is less than that in well AH-8H in the steep flank of the anticline. Meanwhile, type
D stylolite is only distributed on the core from well AH-4H. However, the cementation
before the pressure dissolution could influence the stress concentration during the pressure
compaction, resulting in a decrease in porosity instability. As shown in Table 2, the number
of stylolites in well AH-1H with strong cementation is lower than at other sites.
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Table 2. The number of stylolites in the Mi4 member in Ah Oilfield.

Well AH-4H AH-8H AH-1H

Structure Site Core of Anticline Steep Flank of
Anticline

Gentle Flank of
Anticline

Mi4-1 11 11 11
Mi4-2 15 4 3
Mi4-3 1 20 2
Mi4-4 45 81 27
Mi4-5 30 55 14
Total 102 171 57

The pattern of stylolite has a close relationship with the direction of stress. Type A,
B and C stylolites are approximately parallel to the bedding. The horizontal shearing
force and later overburden pressure are responsible for the formation of type A, B and C
stylolites. Type C stylolites are oblique to the bedding at a high angle, resulting from the
later lateral compression. The compression occurred at the Late Cretaceous and the Late
Miocene [20]. At the two stages, the thickness of the sediment column above the Mishrif
Formation was approximately 550 m and 2920 m. As the pressure dissolution occurred at
least beyond 1000 m, the timing of the formation of type D stylolite was the Late Miocene.
During the compression in the late diagenesis, compaction and dissolution will also occur
between two lithofacies with distinct porosity. The lithofacies’ boundaries, with different
directions, are very likely controlled by the bioturbation in the study area, leading to the
boundary of two lithofacies not being parallel to the bedding plane.

5.3. The Effect of Stylolite on the Petro-Physical Properties of Reservoir Rock

The stylolite could act as fluid flow channels or baffles, resulting in a change in perme-
ability in the vertical direction [34,35]. As discussed above, stylolite could act as the fluid flow
channel when the column of stylolite develops, e.g., type B stylolite. In previous studies, zigzag
stylolites with high amplitude were regarded to improve permeability [34,36–40]. Enhanced
dissolution along the column of stylolite can enhance permeability [41,42]. Therefore, type B
stylolite could improve the permeability in the lithofacies. However, the low amplitude of type
A and C stylolite results in the absence of a column, leading to the thick insoluble residues
within the stylolite. As a result, the stylolites act as fluid flow baffles. If the stylolite plane only
contains less residual substances, it is possible to allow liquid to flow. Type A stylolites are the
most common stylolites in the Mi4 member. Due to the various degrees of compaction and
dissolution during the formation of Type A, the influence of type A stylolite on the permeability
is not clear. Type D stylolite, with a high angle, could play the role of baffle in the horizontal
direction of fluid flow. In the vertical direction, type D stylolite could be the fluid flow channel,
as the stylolite plane will be open in the tensional stress. There was abundant oil enrichment in
the high-quality reservoir near the type D stylolite (Figure 6).

Due to the different original porosity of each lithofacies, it was suggested that the
effect of stylolite on the porosity and permeability of reservoir rocks in the Mi4 member was
related to the type of lithofacies in the study. The comparison between the petro-physical
properties of lithofacies with and without stylolite is shown in Figure 12. The development
of stylolite could result in a decrease in the permeability of green algae packstone and
echinoderm packstone. As the stylolite is prone to occur at the interface between green
algae packstone and echinoderm packstone with porosity instability, the stylolite will act
as a fluid baffle to reduce the permeability. Therefore, the permeability of green algae
packstone and echinoderm packstone will decrease during the formation of stylolites. The
porosity and permeability of bivalve green algae packstone will decrease at the same time
with the development of stylolites. There was strong compaction and dissolution in the
bivalve green algae packstone with a large amount of stylolite residues (Figures 5 and 6).
In addition, the porosity and permeability of bioclastic wackestone could be improved by
bioturbation, followed by pressure dissolution at the interface between the host rock and
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bioturbation fillings. Therefore, the stylolite could impact the petro-physical properties of
reservoir rocks, which are controlled by the lithofacies and the original porosity instability.

Figure 12. The cross-plot of porosity and permeability of limestones without or with stylolite in
the Mi4 member: (A) green algae packstone; (B) bioclastic green algae packstone; (C) echinoderm
packstone; (D) bioclastic wackestone.

5.4. The Influence of Stylolite on the Production Performance

As the development of stylolite could result in the formation of fluid flow barriers
in some cases [43], the interval with high-density stylolite may represent a baffle between
oil zones. However, the study by Al-Amrie et al. (2012) suggested that the stylolite zones
have no sealing capacity for fluid flow, which was shown using vertical interference tests
in a newly drilled well [44]. In the study, the influence of stylolite on the production
performance was discussed. As shown in Figure 10, the occurrence of a platform in the
differential of pressure curve shows that there are some oil baffles in the Mi4-3 lithozone.
Meanwhile, as for well A0-3 and well A9-2, with the well trajectory tracking horizontally
through the formation, the vertical radial flow occurs in less than one hour (Figure 10),
which indicates that the thickness of the flow through porous media is less than the
thickness of the lithozone. The sites of well A0-3 and well A9-2 are located at the flank of
the anticline, implying that the density of the stylolite could be relatively high. Because
the lithofacies of Mi4-3 lithozone are similar (e.g., bivalve green algae packstone), a change
in the density of stylolite and the associated cementation related to pressure compaction
could result in the development of oil baffles, leading to different production performance.

6. Conclusions

(1) The pattern of stylolite has a close relationship with the direction of stress. The number
of stylolites in the Mi4 member in the core of the anticline is less than that in the steep
flank of the anticline.

(2) The effect of stylolite on the physical properties of packstone and wackestone is
related to the lithofacies and the density of the stylolite. The porosity and permeability
of bivalve green algae packstone will decrease at the same time after stylolitization,
resulting from the relatively high density of stylolite.

(3) The density change of stylolite in the same lithofacies could result in the development
of an oil baffle, leading to different production performance.
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